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Abstract. We have searched for redshifted optical emission lines  in the near-infrared from
17 distant radio galaxies (and the IRAS source FSC 10214+4724, Elston et al. 1993), using
InSb array spectrometers at the KPNO and CTIO 4m telescopes. The redshifts range from
0.8 to 3.4. We detect lines in over a dozen cases, summarkxi  in the table below.

For B2 0902+34 we detect [OIII]5007A at 2=3.39 at a flux consistent with the narrow
band image of Eisenhardt and Dickinson (1992). This line accounts for virtually all of the
observed broadband K flux in B2 0902+34,  leaving a flat continuum characteristic of a
protogalaxy.

In the other rr-do galaxies we detect Ha+~II] emission, and in many cases the redshift
is large enough so that the Lya flux is available from optical spectroscopy. The reddening
can be estimated from the ratio of Lycr/Hcr. We typically find a ratio of 4, which  when
compared to the low density recombination ratio of 9 leads to E[B_v) = 0.1 and AV = 0.3
(rest-frame) using standard extinction curves (McCarthy, Ekhon  and Eisenhardt 1992).
This should be regarded aa an upper limit to the reddening since multiple scatterin~  may
contribute to the destruction of Lymamz.  The net eHect of the reddening and line flux
correction to the continuum in these galaxies is to make the observed frame R-K colors
0.7 mag bluer while leaving the K magnitude virtually unchanged. These color changa,
imply substantially younger agt% for the stellar populations in these galaxies, as the case
of B2 0902+34 illustrates.

We also have data on the ~11]6548/6584A, [0111] 4959/5007A, and [OII]3727A  lines in
some cases, and are exploring the use of these in combination with UV lines to constrain the
ionizing spectrum (e.g. using [0111] 5007/CIV1549). While the majority of the line protiles
are narrow, in a few cases we see apparently broad profiles (a few thousaqd km/see)
reminiscent of quasars, even though the objects possess no broad UV emission lines.

This work was carried out in part at the the Jet Propulsion Laboratory, California
Institute of Technology, under contract with the National Aeronautics and Space Admin-
istration.
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Name Redshift Line  Fluxes C o m m e n t s

( l O-’ ’ erg/s /cm’)

3C 22
3C 107
3C 265
3C 257
3C 352
3C 470
B2 0902+34
B3 0731+438
B3 0903+428
MG 1744+18

0.937
0.79
0.811
2.474
0.806
1.653
3.395 1.1([0111]5007’
2.429 o.8(Ha)
0.907
2.281

Ha+~II] p o s s i b l y  bro~
Ha not detected
Ha detected
Weak Ha detection
Good Ha detection
HCY not detected
[0111] redshift.  == 3.386.
[0111] also detected
Ha detected
Probable Ha detection,

MRC 015&252  2 . 0 9 1.5(Hcd-~11]) Weak Ha detection

MRC 0406-244 2.428 1.4(H@~II]) [0111] also detected
MRC 1106-256 2.43 6.o(Hcr+pH])
MRC 1138-262 2.17 13.(Hcr+~II]) Possibly broad profile
MRC 1324-262 2.28 Ha not detected
MRC 202$218 2.63 1.5@hl+~H]) Weak Ha detection
MRC 2 1 3 9 - 2 9 2  2 . 5 5 HCI not detected
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Fig.  1. The amount of observed K light (rest frame optical) in the redshift 3.4 radio ‘
galaxy B2 0902+34  has dropped dramatically ~ter co~ections  to LillY’s orig’in~ (1988)
value, shown by the short horizontal bar at upper right. Eisenhardt  and Dickinson’s (1992)
K measurement is shown by the horizontal bar at middle right, and after correcting for
the [0111] MI(UA  line flux the K light drops to the level shown at lower right. Instead of
the 2.5 billion year old population favored by LMy (dashed line), the corrected data are
fit by a 300 million year old protogalaxy  model (solid line).
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